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Seedlings of Scots pine (Pinus sylvestris L.) and Norway spruce (Picea 
abies (L.) Karst . ) were subjected to acid rain irrigation at pH 7, pH 4, 
and pH 3 three times a week during the growing seasons of 1986-1989 in a 
field experiment. Scanning and transmission electron microscopy, energy 
dispersive spectrometry, contact angle measurements, and 
chloroform extraction of waxes were used to detect 

physicochemical changes in the needle cuticles. The first detectable 
symptoms of acid rain were observed after 5 weeks of acid rain treatment 
at pH 3 and pH 4, which resulted in few CaS04 crystallites on visibly 
undamaged pine and spruce needle surfaces. After 7 weeks of acid rain 
treatment there were CaS04 crystallites scattered over the whole needle 
surface area and erosion of the epicuticular waxes could be observed 
occasionally. CaS04 crystal formation later decreased, especially on the 
needles of seedlings treated at pH 3 . Ca concentrations in the needles and 
roots of the seedlings and in the soil in the boxes were higher 
in the pH 3 treatments than elsewhere. The more abundant deposition of Ca 
oxalate crystallites on the inner walls of the epidermal and hypodermal 
cells of the spruce needles than on their outer walls was probably also 
connected with Ca leaching, caused by acid rain. Acid rain also delayed 
wax synthesis, as 2 -month-old pine needles exposed to pH 3 and pH 4 had 
about 50% less wax than the water controls in early August. The needle 
surfaces of the southern provenances of spruce and pine seedlings were 
slightly less wettable after pH 4 treatment than after the control water 
treatment, because they probably benefitted from N and S compounds in the 
irrigation water. The needle surfaces were more wettable in the pH 3 and 
water control seedlings than in the other treatments. 
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A modified direct extraction method for measuring soil microbial 
biomass C is described. In situ labeling of the microbial biomass was 
used to calibrate the method and kEC factors, to convert the data to 

biomass values, were calculated The relationship between extracted organic C and ATP 
was also examined 
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AB Microbial biomass N was measured in 18 agricultural soils 

collected from Punjab, Pakistan using a chloroform fumigation extraction 

method (CFEM) , a chloroform extraction method (CEM) , 

and a chloroform fumigation- incubation method (CFIM) using anaerobic 

incubation. IN CFEM, the soil samples were exposed to chloroform 

vapour for 24 h followed by estimation of the K2S04-extractable N whereas 

in CEM, soil samples were directly extracted with K2S04 

containing 10% chloroform. In the CFIM, fumigated and unfumigated samples 
were incubated for 15 days under anaerobic conditions and the NH4-N 
accumulated in the soils was used to calculate biomass N. The 
biomass N determined by CEM accounted for 2.8 to 13.8% of the total 
soil N; the average value for all soils was 6.9%, an 

almost similar variation (2.6 to 14.8%) was observed for the CFEM. The 
biomass N determined by the two methods was highly correlated (r = 0.89, P 
< 0.01) . Biomass N estimated by CFIM in soils incubated under 
anaerobic conditions accounted for 6.1 to 13.6% of the total soil 
N but showed no significant correlation with biomass N determined by 
either CFEM or CEM. 
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AB The authors describe a procedure based on the extraction of nitrogen mustard 
(HN2) (2 , 2 ' -dichloro-N-Me diethylamine hydrochloride) with organic solvents 
like methanol, hexane, dichloromethane, and iso-Pr ale . /chloroform sep. 
followed by trimethylsilyl derivatization and gas chroma tog. -mass 
spectrometric (GC-MS) detection. Compared to recovery efficiencies, it 
was observed that the recoveries in both dichloromethane and iso-Pr ale./ 
chloroform extns . were better than other organic solvent 
extns . as superior to 80%. In this study, the sample handling and anal, 
procedure were applied to soil samples, and HN2 was identified 
during GC-MS analyses of soil exts. on capillary column. 

According to the oven temperature program used in GC-MS method which is determined by 
taking into consideration the phys . and chemical properties of HN2 , the 
authors evaluated the intraday and interday precision expression as CV. 
The intraday precision was determined between 3.1 and 6.5% CV range, and the 
interday precision was also found between 3.5 and 6.5% CV. The recovery 
was also found between 87.1 and 95.4%. Taking into consideration the 
results of this study, the authors concluded that the GC-MS method may be 
recommended for measuring the quantity of HN2 in micrograms on the 
conditions that extraction methods with high recovery be used employing the 
trimethylsilyl derivatization process. 
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